medicine, treatment options include endoscopic ureterocele decompression via incision, puncture, or balloon dilatation; [4] [5] [6] laparoscopic or robotic reimplantation; [7] [8] [9] [10] or various surgical techniques. 2, 5, 11 Endoscopic decompression for single-system ureteroceles is considered to be standard of care for initial intervention in human medicine. 2, 3, 12, 13 In veterinary medicine, a small number of published reports exist of ureteroceles in dogs. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] Renal-sparing interventions were performed in only 15 of 21 cases. 14, 15, 17, 20, [22] [23] [24] [25] 27, 29, 30 Historically, surgical management of ureteroceles in dogs has been the mainstay of treatment. 14, 17 Techniques include ureteronephrectomy, neoureterocystostomy, ureterocelectomy, and intravesicular incision via electrocautery or a scalpel blade. 23 Complications include ureteral dehiscence, cystic dehiscence, ureteral stricture, uroabdomen, and incisional infections. 2, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] 31 Because of procedural morbidity associated with surgical techniques, additional investigation into novel techniques is warranted. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] Cystoscopic and fluoroscopic-guided laser ablation (CLA) is reported as a therapeutic modality for ureteroceles in dogs. 3, 15, 29, 30 However, to date, a single case report exists describing the use of CLA for treatment of unilateral orthotopic ureterocele in a female dog with follow-up. 29 This case report documented resolution of pollakiuria and ultrasonographic resolution of hydroureter with persistent mild pyelectasia; however, only 6 weeks of follow-up was available. 29 An additional case series describes CLA for the treatment of congenital distal UO stenosis in 16 dogs that included 4 dogs with ureteroceles. 30 However, outcomes for dogs with ureteroceles were not separated from those lacking ureteroceles. 30 To the authors' knowledge, no published series exist evaluating long-term outcomes for dogs specifically with ureteroceles treated with any therapeutic modality. Thorough descriptions are lacking of CLA for male dogs with ureteroceles and for female dogs with ectopic ureteroceles. Standardized long-term outcomes like continence scores, assessment of renal function, and imaging are also lacking. 3, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] 29, 30 In this study, we describe the technique and clinical outcome of attempted CLA for the treatment of ureteroceles in dogs. The hypothesis is that CLA for the treatment of ureteroceles in dogs is safe, effective, and associated with minimal morbidity. were generated by radiologists. Images were not retrospectively reviewed.
| MATERIALS AND METHODS

| Case selection
| Medical records review
Information regarding presence of a ureterocele, renal architecture, renal pelvic diameter, ureteral diameter, and ureteral ectopia was recorded.
| Procedures
Cystoscopic laser procedures were performed by the authors A. C. Figure 2 ).
After completion of ureterocele CLA in females, the paramesonephric remnant, if present, was laser ablated. 32, 36 Contralateral ectopic ureter CLA was performed if necessary. 32 3 | RESULTS
| Population
Review of medical records revealed 13 dogs that had CLA attempted. None of these dogs were excluded from the study. Three dogs from the Animal Medical Center had been previously included in a prior publication describing treatment of a series of dogs with UO obstruction. 30 The focus of that paper was not on ureteroceles, so these individual dogs were not thoroughly described and were therefore included in this study. Endoscopic and fluoroscopic images of a 2-month-old male intact Labrador Retriever with severe left hydroureter and hydronephrosis and an imperforate orthotopic ureterocele on the left and an ectopic ureter on the right. This procedure was performed from an antegrade cystoscopy approach owing to the small size of the canine pelvic urethra limiting the ability to perform percutaneous perineal access cystourethroscopy. The dog is in dorsal recumbency. A, A large fluid-filled structure covering the left ureteral orifice. There is no orifice seen. B, A diode laser is used to puncture the fluid-filled structure. C, The orifice in the structure is expanded with the laser and then the scope is used to explore the structure (D). D, The ureteral opening is seen inside this fluid-filled structure and is largely dilated. E, A digital subtraction contrast study is done using as a retrograde ureterogram up the ureteral orifice showing the severe hydroureter and hydronephrosis. F, Contrast is injected into the cyst after it is opened using a ureteral catheter, and the cyst and wall can be seen inside the urinary bladder as contrast refluxes retrograde up the ureteral orifice. G, Laser ablation of the contralateral ectopic ureter from an antegrade approach as the ureteral orifice could not be cannulated retrograde owing to the small size of the canine penis at this young age. H, Endoscopic image after both orifices are open and the filled cystic structure was ablated and 1 of each of the following Basset Hound, Chow Chow, Cocker Spaniel, and mixed breed. 
| Clinical signs
| Physical examination
Vital signs were within normal limits for all animals. One dog was painful on abdominal palpation. One dog had referred upper airway sounds on thoracic auscultation and was diagnosed with an elongated soft palate and hiatal hernia. One dog had perivulvar urine scald. None of the dogs had an abnormal rectal examination. None of the females had digital vaginal palpation performed. (1), Escherichia coli (1), and a combination of E. coli and Proteus mirabilis (1).
| Continence scoring
| Diagnostic imaging
Pretreatment abdominal ultrasound was performed in 12 of 13 (92%) dogs.
Ureteroceles were identified ultrasonographically in 8 of 12 (67%) dogs.
Ten of 12 (83%) ultrasound reports described a hydroureter (ipsi- Multiple ultrasound reports were available for review in the dog with previous ectopic ureter reimplantation. Two weeks post-neoureterocystostomy, cystitis with a solitary urinary bladder polyp and granulation tissue at the level of both neoureterostomy sites were described. Nine months later, a report described a prostatic cyst with severe cystitis.
Drainage of the cyst and aerobic culture and sensitivity showed no growth with resolution of the pollakiuria. The lesion recurred 3 months later; it was thought to be a ureterocele from the prior ureteral remnant of the previously repaired ectopic ureter.
Only one dog had excretory urography performed with fluoroscopy revealing dilatation of the distal ureteral extremity consistent with a ureterocele. Three dogs had preoperative CT scans performed.
One CT report was not available other than a conclusion of diagnosis of a ureterocele. One CT involved an intravenous pyeloureterogram and urethrogram in the dog with previous ectopic ureter reimplantation. This revealed a fluid-filled cystic structure communicating with the urethra, suspect right ureterocele. All 3 CT scans positively identified the ureteroceles, which were confirmed cystoscopically or surgically.
| Intraoperative findings 3.7.1 | Diagnostic cystourethroscopy
All ureteroceles were confirmed using cystourethroscopy. Eight of 13 ureteroceles were confirmed cystoscopically to be right sided, 4 were left sided, and 1 ureterocele extended bilaterally, with an orthotopic centrally located cyst-like structure encompassing both of the canine UOs.
Ten of 14 (71%) UOs associated with the ureteroceles were ectopic.
One additional dog with an orthotopic ureteroceles had a contralateral ectopic UO. This resulted in 11 of 13 (85%) dogs with ectopia. Ectopic ureteroceles were present in 10 of 13 (77%) dogs. Bilateral ectopia was present in 8 of 11 (73%) dogs. Two of 13 dogs lacked ectopia.
Of the 11 dogs with an ectopic ureterocele or an ectopic contralateral ureter, 8 were incontinence, 2 were pollakiuric, and 1 had vomiting and difficulty rising. Of the 2 dogs lacking ectopia, 1 was pollakiuric and the other was incontinent (the dog with a bilateral ureterocele). 
| Procedures
Treatment was accomplished via retrograde cystoscopy (7 females), APC (2 males), or PPAC (4 males). In another dog, a PPAC approach was performed and a ureterocele was noted in the central trigone with unidentifiable orifices. A blind incision was made into the ureterocele with a 600-μm diode laser (Lumenis Inc). No urine was noted coming from incision; there was concern for contrast extravasation from this incision, so the procedure was converted to a laparotomy. No leakage was confirmed upon opening.
The ureterocele was resected with a 600-μm diode laser (Lumenis Inc) during antegrade transurethral cystoscopy that was performed concurrently during a laparotomy to assist in gaining access to the remnant ureteral lumen. Because the orifice within the urethra was imperforate, access was unable to be obtained with cystourethroscopy alone. This approach also allowed external ureteral resection surgically and intraluminal orifice extension endoscopically, without the need for a urethrotomy. Closure of the urinary bladder and resection of the distal ureter was routine. Contrast cystography showed no leakage from the bladder after closure.
Duration of the procedure was available for 5 of 6 male dogs and was a median of 88 minutes (range, 79-95 minutes) when CLA of ureteroceles was performed. In the 2 cases that required surgical conversion, duration of procedure was 210 and 110 minutes, respectively.
Seven of 13 dogs had additional surgical procedures performed, which
were not distinguished in surgical times from ureterocele ablation.
Procedures included staphylectomy (n = 1), CLA of persistent paramesonephric septal remnants (n = 2), CLA of contralateral ectopic ureters (n = 7), and a bilateral closed neuter (n = 1). 31, 32, 35, 36 Five cases used a 400-μm Hol:YAG (550-μm Hol:YAG SlimLine laser fiber, Boston Scientific Corp) laser fiber, 6 cases used a 600-μm diode laser fiber (Lumenis Inc), 1 case that was converted to a laparotomy used a combination of 600-μm diode laser fiber (Lumenis Inc) and a scalpel blade to puncture the ureterocele, and 1 case that was converted to a laparotomy used monopolar cautery for ureterocele puncture.
| Microbiologic Testing
Urine bacteriologic culture and sensitivity at the time of the procedure was performed in 10 of 13 (77%) dogs; urine was obtained via the cys- 
| Clinical signs
Short-term follow-up data was available for 12 of 13 dogs. Eleven of 12 (92%) dogs had continence scores of 10/10; these dogs had a median continence score of 5 (range, 1-10) preoperatively. One dog scored 7.5/10, increased from 5/10 preoperatively. Two of the 11 fully continent dogs remained on continence medications indefinitely (1 dog was receiving phenylpropanolamine and estriol and 1 was receiving phenylpropanolamine and diethylstilbestrol, doses unknown), and it was unclear whether they had been attempted to be weaned off from the history, records, or client interview. These 2 dogs had scores of 5 and 1 preoperatively. The 2 of 3 dogs with pollakiuria before CLA had resolution of the pollakiuria; the final dog had resolution with initiation of doxycycline 11.6 mg/kg PO q24h (Merrem, Pfizer, New York City, New York).
| Clinicopathologic data
Short-term aerobic urine cultures were performed via cystocentesis on 4 dogs (median, 14 days; range, 14-22 days postoperatively). All were negative for bacterial growth. Three dogs were not on antibiotics and 1 dog was on enrofloxacin (Baytril; Bayer, Shawness Mission, Kansas)
12.4 mg/kg PO q24h targeting the sensitivity for a previously cultured Staphylococcus pseudointermedius.
| Long-term outcomes
The median long-term follow-up for all dogs was 27 months (range,
3-96 months)
. No long-term complications were noted from the CLA procedure.
| Clinical signs
The median postoperative continence score at the time of last followup was 10 (range, 3-10). Twelve of 13 dogs were fully continent at last follow-up. The dog with a continence score of 7.5 two weeks postoperatively became fully continent within weeks of discharge.
One dog with a continence score of 1 preoperatively and no 2-week follow-up score available remained incontinent. This dog was estimated to have a continence score of 2-4 long term despite continence medications (medications and dose unknown) 2 years postoperatively.
This was based on referring veterinarian communications, because the owner was deceased. After treatment, incontinence resolved in 8 of 9 (89%) dogs.
For the 3 dogs who presented with pollakiuria, all had long-term resolution.
| Clinicopathologic data
Long-term aerobic urine cultures were performed on 8 of 13 dogs at a 
| Diagnostic imaging
Postoperative ultrasound reports were available at a median of 4 months Six postoperative ultrasound reports commented on renal pelvic diameter. All 6 reports had described preoperative pyelectasia. Three of 6 postoperative reports described ultrasonographic resolution of pyelectasia on the side of the ureterocele, whereas pyelectasia persisted in 3 of 6 dogs. One dog with persistent pyelectasia had ultrasonographic changes consistent with renal dysplasia, which were noted both preoperatively and 6 months postoperatively. Hydroureter or pyelectasia was not noted to worsen postoperatively in any of these reports.
| Long-term Outcomes
One dog was euthanized due to diffuse hepatic and splenic neoplasia 2 years post-CLA. One dog had a 1.5 cm apical bladder mass diagnosed 2 years post-CLA. A urothelial carcinoma, grade 2, was completely surgically excised. Postoperative chemotherapy was pursued, and the dog was followed up for 538 days until death from cause unknown.
| DISCUSSION
Results of the present study suggest that the use of a minimally invasive CLA procedure is a safe and effective treatment for ureteroceles in most dogs. This technique can avoid the need for more invasive surgery in most cases, especially in female dogs. It also suggests that ureteroceles in dogs are most commonly associated with a stenotic UO which can be associated with an ectopic ureter. They typically cause at least partial ureteral obstruction and should be treated to prevent renal injury. When successful, this procedure enabled a rapid and effective decompression of the ureterocele with low morbidity. In this population, 12 of 13 dogs (5/6 males, 7 females) had cystourethroscopy to diagnose a ureterocele. Eleven of 13 were able to be successfully approached using endoscopy alone, with the other 2 dogs being diagnosed with a UO stenosis using endoscopy, which then subsequently required surgical assistance for fixation. In all dogs, clinical assessments after fixation of the ureterocele were consistent with resolution of ureterocele. Surgical conversion was needed in 2 males.
No postoperative complications were noted. Resolution of pollakiuria was noted in all cases and resolution of urinary incontinence was noted in most cases.
Of the 11 dogs with ectopia, 8 were incontinent (73%), 2 were pollakiuric, and 1 had vomiting/difficulty rising. Of the 2 dogs lacking ectopia, 1 had pollakiuria and 1 was incontinent. This is comparable to previous reports where 9 of 10 (90%) dogs with ectopic ureteroceles were incontinent and only 2 of 7 (29%) dogs with orthotopic ureteroceles were incontinent. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] This suggests that not all ectopic dogs are incontinent and not all orthotopic dogs are continent, but if incontinence is present it can be more likely that the dog is concurrently ectopic.
The UO pathology associated with the ureteroceles is suggestive of a congenital etiology and is supported by the early age (median age 1 year) of diagnosis in this population. In previously described ureterocele cases, only 4 of 20 dogs were Labrador Retrievers. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] In this series, Labrador Retrievers seemed subjectively overrepresented (7/13; 54%). Labrador Retrievers have been previously described as a breed documented to have congenital UVJ stenosis 30 but most commonly without a ureterocele. Ten of 14 (71%) UOs associated with the ureteroceles were ectopic in this study. This is similar to historic rates of ectopic ureteroceles (59%). [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] Ectopia is thought to be of a congenital etiology, 32 further supporting a congenital basis for ureterocele formation in dogs.
In the human literature, there is controversy regarding etiology of ureteroceles identified in adulthood; it is thought that trauma or inflammation to the UO can result in stenosis and subsequent dilatation of the intramural distal ureter, appearing as an intravesicular cystic structure. [37] [38] [39] Based on the history of this dog, this was considered a remnant ureterocele that was intermittently infected owing to stagnant urine accumulation. This study included 4 dogs older than 2 years, suggesting that an acquired pathogenesis cannot be excluded. One of the ureteroceles was suspected to be acquired secondary to surgical ligation of intramural ectopic ureters. Formation of a ureterocele after intramural ectopic ureter anastomosis and continued reflux of urine into the intramural ureter has been reported. 25 Additional research is needed to understand etiology of ureteroceles in dogs.
In this case series, incontinence and pollakiuria resolved in 8 of than the dog with a prior ureteral reimplantation. In a human study of the sensitivity of ultrasound for hydroureter resulting from nephrolithiasis and ureterolithiasis, the sensitivity for detection of hydroureter was only 50%. 41 In this study, these differences could have been due to differences in operator skill and variation in dog conformation.
Human studies similarly cite the sensitivity and specificity of ultrasound for the detection of hydronephrosis as being highly dependent on hydration status with values of 100% and 84%, respectively, for hydrated patients and 35%-73% and 74%, respectively, for nonhydrated patients. 42 The previously reported clinical findings of pollakiuria, bacterial cystitis, and urinary incontinence in dogs with ureteroceles, 42 were consistent with findings in the 12 of 13 dogs in this study, with 1 dog presenting for vomiting/difficulty standing. In the latter dog, the ureteroceles was likely an incidental finding to gastroenteritis that resolved with supportive care. In the human literature, the treatment of clinically silent ureteroceles is recommended due to the potential risk of UTI, persistent ureteral outflow tract obstruction, and the loss of renal function. 12 The treatment of asymptomatic ureteroceles in veterinary medicine should also be considered. Evaluation for long-term ureterovesicular reflux using voiding cystourethrograms would be helpful to determine if there is concern.
Because of the excessively long ureter seen in dogs, compared to people, the development of clinically relevant UVJ reflux is highly unlikely.
Clinically, with the resolution of ureteral dilatation, improvement of renal pelvic dilatation, improvement in urinary incontinence, and pollakiuria, along with the improved rate of UTIs, and failure of progressive azotemia, the likelihood of reflux creating a clinical problem is low.
The limitations of this study include its retrospective nature and lack of standardized follow-up. However, these results represent a standardized cystoscopic approach performed by 2 institutions with specialists trained in endourology. Both institutions had comparable outcomes. Differential glomerular filtration rate (GFR) studies were not performed to evaluate renal function before and after CLA. Urethral pressure profilometry was not performed to assess concurrent urethral sphincter mechanism incompetence; it is possible that urethral sphincter mechanism incompetence contributed to clinical signs.
However, given the high resolution of incontinence with CLA, this was not clinically impactful. Given the rare incidence of ureteroceles in dogs, this case series possesses the largest number of cases when compared to the current literature and can help form the basis for further comparison studies.
In conclusion, ureteroceles are a rare condition in dogs but should be considered as a differential for dysuria or incontinence, with con- 
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